Gas chromatography data was obtained using an Agilent 6850 FID gas chromatograph equipped with a HP-5 (5%-phenyl)-methylpolysiloxane capillary column (Agilent). Highresolution mass spectroscopy was completed at the California Institute of Technology Mass Spectrometry Facility. NMR spectra were recorded on a Varian Inova 400 (400 MHz for 1 
Screening-scale Reactions
Typical procedure:
In a nitrogen-filled glovebox, 2-vinyl-1,3-dioxolane (16 µL, 0.016 mmol, 1 equiv.) and 1-dodecene (430 µL, 0.064 mmol, 4 equiv.) were combined in a 4 mL vial, to which tridecane (20 µL) was added as an internal standard. A solution of 2 (2.1 mg, 0.003 mmol, 2 mol%) in the required amount of THF was added. The reaction was stirred open to the atmosphere at 35 °C.
Samples for GC analysis were obtained by taking a 4 µL reaction aliquot and diluting to 1 mL with a 10% v/v solution of ethyl vinyl ether in DCM. Samples were shaken vigorously and allowed to stand for 10 minutes before GC analysis. All reactions were carried out in duplicate.
GC response factors were obtained for all starting materials and products using tridecane as an internal standard. Data was analysed as previously described.
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Instrument conditions: inlet temperature: 250 °C, detector temperature 300 °C, H 2 flow: 30 mL/min, air flow: 400 mL/min, makeup flow: 30 mL/min.
GC method: 80 °C for 1.5 minutes, followed by a temperature increase of 40 °C/min to 230 °C and held at that temperature for 2 minutes, then a temperature increase of 5 °C/min to 245 °C and finally a temperature increase of 40 °C/min to 300 °C and held at that temperature for 2.5 minutes. Total run time: 14.1 minutes. 
General Procedures

General Procedure 1: CM of allylic-substituted olefins and 1-dodecene
In a nitrogen-filled glovebox, the allyl-substituted olefin (0.8 mmol, 1 equiv.) and 1-dodecene (710 µL, 3.2 mmol, 4 equiv.) were combined in a 20 mL vial, to which tridecane (50 µL) was added as an internal standard. A solution of 2 (10.8 mg, 0.016 mmol, 2 mol%) in THF (700 µL) was added and the concentration of allyl-substituted olefin adjusted to 0.5 M using THF. The reaction was stirred open to the atmosphere at 35 °C for 5 hours, at which time it was removed from the glovebox. The reaction mixture was quenched by addition of ethyl vinyl ether (200 µL) and subjected to silica gel chromatography.
General Procedure 2: CM of 2-vinyl-1,3-dioxolane with terminal olefins
In a nitrogen-filled glovebox, 2-vinyl-1,3-dioxolane (80 µL, 0.8 mmol, 1 equiv.) and terminal olefin (3.2 mmol, 4 equiv.) were combined in a 20 mL vial, to which tridecane (50 µL) was added as an internal standard. A solution of 2 (10.8 mg, 0.016 mmol, 2 mol%) in THF (700 µL) was added and the concentration of allyl-substituted olefin adjusted to 0.5 M using THF. The reaction was stirred open to the atmosphere at 35 °C for 5 hours, at which time it was removed from the glovebox. The reaction mixture was quenched by addition of ethyl vinyl ether (200 µL) and subjected to silica gel chromatography.
General Procedure 3: deprotection of acetals with SiO 2 /oxalic acid
SiO 2 (2.5 g/mmol with respect to acetal), 5% aq. oxalic acid (10% w/w with SiO 2 ) and DCM (1.1 mL) were stirred at 20 °C for 5 minutes. To this suspension, a solution of Z-α,β-unsaturated acetal (0.13 mmol) in DCM (1.1mL) was added and the mixture was allowed to stir for a further 10 minutes. The suspension was then filtered through a SiO 2 plug and concentrated to yield the corresponding aldehyde. 2-Vinyl-1,3-dioxolane (80 mg, 0.80 mmol) and allylboronic acid pinacol ester (540 mg, 3.2 mmol) were reacted according to general procedure 2. The oxidation was carried out according to a modified literature procedure. 6 After removal from glovebox, the reaction mixture was diluted with additional THF (2 mL) and cooled to 0 °C. NaOH (15 w/w%, 2.6 mL, 9.6 mmol) and aqueous H 2 O 2 (30 w/w%, 0.96 mL, 9.6 mmol) were added slowly and the reaction was allowed to gradually warm to room temperature over 2 h. The mixture was then diluted with sat. NaHCO 3 (4 mL) and the organic solvent removed under reduced pressure. The aqueous layer was extracted into EtOAc (3 x 10 mL), dried over Na 2 SO 4 , filtered and concentrated. After purification by silica gel chromatography (96.5:2:1.5 DCM:MeOH:Et 3 N, then 94.5:4:1.5 DCM:MeOH:Et 3 N), product 24 was obtained as a pale yellow oil (63% yield, 66 mg, >95% Z).
2-vinyl-1,3-dioxane (S1)
Prepared as previously described. 3 
